The synthetic capabilities of the host cells have been found to be intimately related to their ability to produce influenza virus. The first study of the relation of synthetic capacities of the host cell to virus growth was done by Ackermann (1951) , who showed the role of energy mechanisms in influenza virus reproduction. The relationship of influenza virus production to protein synthesis has been demonstrated by the use of appropriate analogues. Ackermann and Maassab (1955) found that analogues of methionine and phenylalanine will affect the growth process of influenza virus. Tamm et al. (1953) have shown that protein metabolism is closely allied with virus production. Through the use of substituted benzimidazoles, which block vitamin B12 function in chick cells, they were able to inhibit influenza growth in these cells.
It would be of further interest to follow the incorporation of amino acids into host protein and virus protein and to determine whether or not differences existed between normal and infected cells during this process. With the discovery of Halvorson and Spiegelman (1953) An attempt will be made in the present paper to show by application of this principle, the effect of influenza virus infection on free amino acid pools of chorioallantoic membrane.
MATERIALS AND METHODS
Virus strain. The virus used was the "Standard PR-M" influenza strain which was obtained from the Graduate School of the United States Army Medical Research Center. This strain was obtained in the 6th egg passage; a pool of the 21st egg passage was employed in the present work.
Conditions for viral growth. Glucosol solution of Fulton and Armitage (1951) was used to bathe the infected tissues. The two solutions, a glucose containing balanced salt solution and a phosphate buffer solution at pH 7.0 were made 20 times concentrated, sterilized separately by autoclaving and stored in the ice box until needed; just before use the solutions were diluted with sterile distilled water to the proper concentration and equal portions of the solutions were mixed. Penicillin and streptomycin were added in sufficient concentration to give 100 O.U. or ,ug of each per 10 ml of glucosol solution.
Embryonated white leghorn eggs of 14 After this aqueous alcoholic solution had been stored overnight at -4C, the precipitate was sedimented at 3700 X G for 35 min. The supernatant fluid was then treated with 3 times its volume of chloroform to remove the alcohol and after this mixture had equilibrated overnight at room temperature the aqueous extract was recovered and assayed for its amino acid content.
Hydrolysis of the extracts. The extracts were subjected to acid hydrolysis at 120 C and the hydrolyzate from normal and infected tissue extracts was chromatographed in the standard ascending techniques as recommended by Block et al. (1955) . The solvent systems used were butyl alcohol-acetic acid-water and phenol-water.
The different ninhydrin reacting components were compared and identified by the use of internal and external standards of crystalline preparations.
Quantitative comparison of free amino acids in spots on chromatograms of extracts from normal and infected chorioallantoic tissues were done as follows: The desired spot which had been located by its fluorescence under a high intensity quartz ultraviolet lamp, was cut out of the chromatogram. To be sure all possible traces of volatile nitrogenous substances were removed from the paper, the chromatograms were sprayed with 1 per cent KOH in methanol. The spot was cut into small pieces and treated according to the quantitative procedure of Moore and Stein (1948) . A small amount of acetone was used to extract all the color from the paper after the above reaction had been carried out. A reference standard was made from varying concentrations of glutamic acid and the color developed by the method of Moore and Stein (1948) . The density of the colored solution was measured at a wave length of 570 m,u in a Coleman Junior spectrophotometer.
Density of the color resulting from the ninhydrin reaction with amino acids on the paper was determined by the use of a Photovolt photoelectric densitometer.
EXPERIMENTAL RESULTS
Preliminary studies were done in which the intact embryonated egg was infected with influenza virus and after incubation the chorioallantoic membrane was removed and extracted. 
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The extract was found to be very high in ninhydrin reacting components.
No detectable differences were observed in these ninhydrin reacting materials obtained from infected and normal tissues. It was felt that any dynamic change taking place in infected tissues might be obliterated by the immediate replacement from the amino acid reservoir in the yolk of the intact host. In order to eliminate this flow of metabolites into the chorioallantoic membrane, the membranes were isolated from the reservoir of yolk material by the deembryonated technique of Finter et al. (1954) . This gave tissues which were maintained in a more static metabolic state controlled by the pH and energy source in the fluid used to bathe the chorioallantoic membranes.
Virus yield. The yields of free virus in the glucosol solution from deembryonated eggs, depended upon the amount of virus in the inoculum. These yields ranged from 108.8 to 105-5 EID50 and were equal to those published by Finter et al. (1954) for their method.
Chromatography of protein free extracts of normal and infected tissues. The aqueous extract from normal and infected tissues were run in a one dimensional chromatogram by the ascending technique with butyl alcohol water-acetic acid solvent system. The qualitative pattern of the components obtained after development with ninhydrin was the same for both normal and infected tissue extract, but certain quantitative differences were noted. These differences between infected and normal tissues appear in spots numbered 4, 5, and 6, figure 1. Figure 1 is a diagram used to represent the actual chromatogram, since the apparent differences that developed could not be readily reproduced photographically. The linear distribution and intensity of the ninhydrin reacting materials is represented by the vertical distribution of the black coloration in the diagram. Spot number 4 appears to be more dense and spot numbers 5 and 6 fainter in infected tissues, when compared to the normal material.
Analytical differences of hydrolyzed spots obtained from chromatographed extracts of normal and infected tissue. A simple way to prove that a given spot on a chromatogram consists of a single amino acid is to determine the constituents of the spot after hydrolysis. Since amino acids are not affected by hydrolysis, whereas peptides are broken down into their individual components after such treatment, the spot should be found again in the identical position it occupied in the first chromatogram. Therefore, in order to identify the spots further and determine their purity, they were subjected to acid hydrolysis. The components found in the ascending chromatogram of normal and infected tissues were prepared for hydrolysis and further chromato- (1954) published a study of the levels of certain free amino acids in influenzal infected intact embryos, wherein they were able to show a decrease in the levels of histidine, lysine, arginine, and serine. Their findings are not in agreement with ours although all these amino acids were found to be present. It should be stressed that these authors were working with intact embryos, whereas the work presented here was performed with tissues from deembryonated eggs. As has been stated previously, it was found, with the precise chemical methods used, the intact egg could not be used in these studies because of the continuous flow of metabolites from the yolk sac. Williams et al. (1954) observed that there were changes in the amino acid levels of the yolk sac during the development of the embryo. Therefore the use of tissues from deembryonated eggs in the present work seems justified.
Although the deembryonated egg may seem to be in an artificial condition, it must be remembered that influenza virus is being produced by an actively metabolizing tissue whose activities are changed in possibly many ways, one of which is here shown to be minor alterations in the levels of glutamic acid.
SUIMMARY
The data presented here indicates that, by the use of existing chromatographic methods, an in vitro infection of influenza A virus in a 14 or 15-day-old chorioallantoic membrane will produce detectable alterations in the peptides and free amino acids of these tissues. In one fraction a slight increase of glutamic acid was correlated with virus production.
